INTRODUCTION {#sec1-1}
============

Injuries represent 12% of the global burden of disease with almost 16000 people dying every day from injuries.\[[@ref1]\] With epidemiological transition being experienced by many developing countries, injury is assuming importance.\[[@ref2]\] It is rapidly becoming one of the leading causes of deaths and disability especially among adolescents and young adults despite the recent spread of the acquired immunodeficiency syndrome and resurgence of malaria except perhaps in some countries.\[[@ref3]--[@ref5]\] Injury is the most common cause of death and permanent disability in the age group of 1 -- 40 years, in industrialized countries, and is also becoming common in low-income countries such as Nigeria.\[[@ref6]\] Compared with other age groups, young people of age 15 to 29 years have been reported to account for the highest proportion of all unintentional injuries and resultant deaths.\[[@ref7]\]

Injuries affect the lives of 10 -- 30 million children and adolescents each year. Reducing this substantially preventable burden requires the collation and interpretation of the existing data on childhood injury, to contribute to hypothesis generation and intervention development.\[[@ref8]\] Injury, as a research problem has been largely ignored in developing countries\[[@ref9][@ref10]\] It is obvious that with increasing urbanization, poverty, and interest in sports in Nigeria, injury prevalence is bound to increase, especially among adolescents. It is therefore the aim of this article to describe the injury situation among urban Nigerian adolescents, with the implicit aim of drawing the attention of the stakeholders to the risk imposed by injury, hence setting the stage for injury surveillance advocacy. The study reports injury prevalence, mechanism / external causes, activities leading to injury, injury severity, place of injury, treatment received, time and days of injury, and so forth.

MATERIALS AND METHODS {#sec1-2}
=====================

Study location {#sec2-1}
--------------

The study was conducted in the Agbor metropolis --- the local government headquarters of Ika south, very close to Asaba, the capital city of Delta state --- a core state in the Nigerian oil-rich Niger Delta region. With a population of about 1.2 million according to the 2001 census, it is rich in trade, educational and sporting activities, and so on.

Study design / sample size {#sec2-2}
--------------------------

A cross-sectional study design was used to collect data on the 386 subjects determined, based on the prevalence of 41.3% obtained from a similar published study.\[[@ref11]\] A confidence interval of 95% and absolute precision of 0.05 were used

Study population {#sec2-3}
----------------

The study population were adolescent in senior secondary schools in the metropolis, Which of course constitutes the dominant population of adolescents in the metropolis.

Data collection instrument / Informed consent {#sec2-4}
---------------------------------------------

A 21-item questionnaire was developed based on questions adapted from related published studies and those selected based on discretion. Information was collected on the sociodemographic data, injury prevalence, site, time of day, external causes / mechanism, activity when injured, severity, treatment received, and the like. The informed consent from the School and various school authorities was obtained in writing, while those of the individual students were obtained verbally. The questionnaires were self-administered, but explanations and assistance were given to those who needed it. They were collected on the spot by the researcher.

Sampling procedure {#sec2-5}
------------------

Purposive, stratified, and simple random sampling were employed in selecting the subjects. Six schools in six wards, out of 12 wards making up the Agbor Metropolis, were purposively selected, based on their strategic position and population size. These were Ward 1 (Imeobi Secondary School), Ward 2 (Gbenoba Grammar School), Ward 6 (Baptist Girls High School), Ward 8 (Mary Mount Girls College), Ward 9 (Ika Grammar School), and Ward 12 (Ogbemudia Secondary School). A sample of 386 was then stratified based on the population strength of each school, taking into consideration gender and class population differences. A simple random technique was used to select subjects from each class, based on the sample determined by stratification, starting from the first student met on entering each class.

Statistical analysis {#sec2-6}
--------------------

Data generated from this study were analyzed using the Statistical Package For Social Science Students (SPSS) version 16. The association between variables was found by Chi square test of independence, with level of significance generally taken at the 0.05 level of significance.

Measures {#sec2-7}
--------

### Injury {#sec3-1}

Injury was defined as a bodily lesion that resulted in any form of treatment or led to the disruption of normal activity. Subjects who reported one or more injuries in the past one year were assumed to be injured. Each subject was asked to provide injury-related information for the single most serious injury sustained.\[[@ref11]\]

### Severity {#sec3-2}

Severity was measured on two criteria --- injuries that resulted in loss of one or more days of activity, loss or absence from school, and injury that resulted in any of the following treatments, placement of a cast, stitches, use of crutches, and surgery or injury that resulted in overnight hospitalization\[[@ref11][@ref12]\]

RESULTS {#sec1-3}
=======

The result was based on 386 questionnaire retrieved. Response rate was 100%. Extra data were collected to make up for a few invalid questionnaire experienced.

[Table 1](#T1){ref-type="table"} shows that about 284 (73.6%) of respondents have experienced an injury that disrupted normal activity in the past 12 months. Of the number of injuries reported, 227 (78.3%) occurred more than once. For those who sustained injury, a mean injury frequency of 2.5 was recorded while 1.8 was recorded for all subjects.

###### 

Injury prevalence
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[Table 2](#T2){ref-type="table"} shows that 221 (57.3%) of the injuries sustained resulted in '1+ days' of activity loss with about 104 (47.1%) who reported injuries resulting in 1 -- 3 days of activity loss, 25.8% in 4 -- 7 days of activity loss, 18.1% in 8 -- 28 days of activity loss, and 9% in \> 28 days of activity loss.

###### 

Severity of injuries sustained (Day\'s activity loss)
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Moreover 136 (35.2%) of the injuries required medical attention, with about 58 (15%) resulting in overnight hospitalization, 41 (10.6%) required stitching, 19 (4.9%) required placement of cast, and 18 (4.7%) required use of crutches.

The table shows that most injuries (108 (36.4%)) occurred in the afternoon, followed by 89 (29.9%) in the evening. Wednesdays and Thursdays recorded higher number of injuries, 116 (39.1%), followed by Mondays and Tuesdays, 92 (31%), and Fridays and Sundays (26.9%). These reflected the role school-associated activities tended to play in injury occurrence. The highest number of injuries occurred on Wednesday and Thursday evenings (47) followed by Wednesday and Thursday afternoons (45).

[Table 3](#T3){ref-type="table"} Shows a possible association between age and injury occurrence (*P* = 0.003). Injury experience tends to increase with age (64.2% for those aged 13 -- 15 years, 68.9% (16 -- 19 years), 88.2% (\> 20 years). Although not significant (*P* = 0.478), male students marginally sustained higher number of injuries (71.3%) compared to females (70.5%). The type of family very significantly affected injury experience (*P* = 0.001), with nuclear family (84.1%) posing a higher risk compared to a polygamous family (63.1%). The level of education of the respondents' parents tend to affect injury occurrence in the respondents i.e. the adolescents and this was stronger for female parents than for male parents. Injury occurrence was generally lower in students whose parents had a tertiary education (68% for female and 69.9% for male parents) compared to those whose parents who had just secondary education (83.9% for male and 81.8% for female parents). A very strong association tended to exist between alcohol consumption and injury experience (*P* = 0.001). About 59 (95.2%) of the 62 of those who consumed alcohol were injured, compared to 191 (64.7%) out 295 of those who did not. Injury severity increased consistently with the increasing number of students who consumed alcohol (*P* = 0.001). There was an extremely significant association between sex and injury severity (*P* = 0.001). Females had a higher experience of injuries that resulted in 1 -- 3 days activity loss (60.7% compared to 35.2% for males), However for injuries lasting 4 -- 28 days males had a higher percetnage (56.3%) than females (29.4%). Age also significantly affected the severity based on activity loss (*P* = 0.012). Injuries resulting in 8 -- 28 days of activity loss consistently increased with age. The same applied to those resulting in \> 28 days of activity loss, except in those aged 10 -- 13 years. However, injuries that resulted in 4 -- 7 days of activity loss consistently decreased with age.

###### 

Time of treatment and days of injury
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[Figure 1](#F1){ref-type="fig"} shows that sites reported for injury: The highest injury occurrence was street / road, 49 (12.69%), followed closely by school environment and sporting arena 47 (12.18% respectively), and then home vicinity 43 (11.14%).

![Injury sites](IJCIIS-2-180-g004){#F1}

Analysis also showed that while females had higher share of injuries that occurred at home (13% compared to males, 9%), males had a higher share of injuries that occurred at the sports facility (16.8% compared to females (8%)) and on the street / road (13.5% compared to females (5%)).

[Figure 2](#F2){ref-type="fig"} shows that collision with a person / object, 53 (13.73%), was the greatest mechanism followed by falling / stumbling, 41 (10.62%), cut, puncture or stabbing 29 (7.51%), and transport injury, 27 (6.99%). Note that for all key mechanisms of injuries except running / walking (female 10% compared to males 5%) males ranked higher. However, females had a higher number of non-response (21.3%) compared to males (4.3%)

![External causes / Mechanism of injury](IJCIIS-2-180-g005){#F2}

[Figure 3](#F3){ref-type="fig"} showed that of the reported injuries, the greater number, 136 (47.72%) received hospital treatment, followed by 66 (23.16%) who patronized medicine / pharmacists, 43 (15.09%) were treated at home by either a nurse or family member.

![Type of treatment received](IJCIIS-2-180-g006){#F3}

DISCUSSION {#sec1-4}
==========

About 284 (73.6%) of the respondents according to [Table 1](#T1){ref-type="table"} have experienced an injury that disrupted normal activity in the past 12 months compared to 98 (25.4%) who did not. This prevalence was high, probably due to the broader definition used for injury. However, there was a prevalence of 70.8% in previous studies, but this was among urban children.\[[@ref13]\] There was a tendency for multiple injuries among the respondents, with a mean frequency of 1.8% per child and 2.5% for those who sustained injury. Hence, any child that sustained an injury had a tendency to sustain approximately two other injuries by the end of the year. According to [Table 2](#T2){ref-type="table"}, 221 (57.3%) of the respondents sustained injuries resulting in '1+ days' of activity loss, while about 136 (35.2%) sustained injuries requiring treatment. These imply absenteeism from school activity, economic loss to the family, inability to perform duties and assist parents at home, as well as removing the mother or other siblings from school or family duties, to care for the injured. These were high compared to 41.3% that reported activity loss and 13.3% that reported injuries requiring medical attention in the previous studies.\[[@ref11]\] Plugg *et al*.\[[@ref14]\] reported that 16% of injuries required medical attention. The discrepancies may be attributed to the definitions. Treatment as used in this study was not restricted to hospital or doctor\'s attention.

[Figure 1](#F1){ref-type="fig"} shows that of the injuries reported, the site with the highest injury occurrence was street / road 49, (12.69%), followed closely by school environment and sporting arena, 47 (12.18% respectively), and then home vicinity, 43 (11.14%). Similar results have been reported in the literature.\[[@ref15]\] It is obvious that in many Nigerian urban environments, the streets constitutes a beehive of activity for adolescents; plays, fights, soccer, and so on, could all take place on the streets. This coupled with its traffic injury propensity could explain why streets / roads topped the list. School environment and sporting arenas could reflect the role and opportunities these environments could provide for injury control among young school people. Young people spent more than half of their days around the school environment, most times and in their leisure times playing games, which could be school-related. Home / yard (26.3%), sport facilities (23.4%), schools or school ground (21.8%), and street (15.8%) have been reported as high injury sites,\[[@ref11]\] while another study reported home (41.2%) road (38.8%), And recreation / sports area (9.7%) as high injury sites.\[[@ref16]\] Sports has been reported as the greatest causation among 18 -- 24 year olds.\[[@ref14]\] The result highlights areas or environments where injury reduction intervention among adolescents can be targeted in Nigeria and other African countries. The fact that females dominate in injury experience around the home is consistent with the fact that they are attached to the home more than males, who dominate activities in the sports arenas and streets of Nigeria. A similar result has been noted in the previous studies.\[[@ref14][@ref11]\]

According to [Figure 2](#F2){ref-type="fig"} collision with a person / object, 53 (13.73%) was the greatest mechanism followed by falling / stumbling, (10.62%), cut, puncture or stabbing, 29 (7.51%), transport crash, 27 (6.99%). Knowing what caused an injury and how the injuries were caused provide opportunities for prevention. The first two mechanisms could be related with play and sporting events usually associated with streets, school environment, sports arenas, and around the home, among adolescents. An Iranian study identified transport crash, falls, and collision as the leading causes of injury.\[[@ref17]\] However in an injury study among adolescents and young people in four countries, 'fall' was the dominant mechanism, while collision ranked second in two countries.\[[@ref18]\] Cut, puncture, and stabbing have also been prominently noticed in previous studies\[[@ref19]\] and constitute a leading cause among males.\[[@ref20]\] The few discrepancies in the present study may be due to environmental differences.

[Figure 3](#F3){ref-type="fig"} shows that of the reported injuries, a greater percentage, 43 (47.72%) received hospital treatment, followed by 66 (23.16%) that patronized medicine / pharmacists, 43 (15.09%) were treated at home, while 32 (11.23%) consulted herbalist / traditional procedures. The place where injuries were treated could play a role in recovery experiences, due to differences in expertise. Previous studies have reported a greater number (58%) of injuries as having been treated at the hospital / health center; while 3% of the treatment was by untrained traditional practitioners.\[[@ref20]\]

According to [Table 3](#T3){ref-type="table"} there was a positive association between age and injury occurrence (*P* = 0.003), possibly due to increasing involvement in events associated with injury as a child grows up. This was, however, in contrast with a previous study, where injury was found to decline with age among those aged between 18 and 64 years.\[[@ref14]\] In another previous study, the injury rates were lower among older children compared to younger ones in Israel, the United States, Switzerland, and Lithuania, whereas, in Canada and Belgium the opposite trend was found, that is, rates were higher for older students than for younger ones.\[[@ref11]\] It has been reported that injury prevalence among children does not decline with age, as even though their capacity to avoid injury increases with age, the complexity of environmental exposure also increases with age.\[[@ref21][@ref22]\]

Age and sex also affected injury severity (*P* = 0.012 and 0.000, respectively), which generally tended to increase with age, possibly due to the increasing tendency for risky activity that came with age. In relation to sex it could be a reflection of differences in behavioral tendencies. There was no significant difference between males and females in injury occurrence (*P* = 0.478), although males marginally experienced a greater number of injuries. The type of family very significantly affected injury experience, (*P* = 0.000), with the nuclear family (84.1%) posing a higher risk compared to a polygamous family (63.1%). This could suggest a higher level of freedom enjoyed by children from nuclear families, giving them more opportunities to be involved in a wide variety of activities compared to those from polygamous families, who were at most times attached to their mothers' business. This, however was in contrast to the opinions of previous studies where children of polygamous families were found to be at a higher risk.\[[@ref21][@ref23]\] However, the subjects of that study were lower in age that those in this study. The parents' level of education seemed to affect injury risk in their wards, with the relationship being stronger for female parents rather than male parents. This may be related to the dominant role and influence mothers have over the behavior and attitude of their children. Injury occurrences were generally lower in students whose parents had tertiary education. A very strong association tended to exist between alcohol consumption and injury experience (*P* = 0.000). About 95.2% of those who consumed alcohol were injured compared to 64.7% of those who did not. The presence of alcohol in the body at the time of injury could also be associated with a greater severity of injury and less positive outcomes.\[[@ref14][@ref24][@ref25]\]

The table shows that most injuries occurred in the afternoon (36.4%) followed by evening (29.9%). --- Wednesdays and Thursdays recorded a higher number of injuries, followed by Mondays and Tuesdays (31%) and then Fridays and Sundays (26.9%). These reflected the role school-associated activities played in injury occurrence. Most times, games and manual labor were scheduled on Wednesdays and Thursdays, and their period almost always coincided with or lasted till the afternoon periods. Sometimes students engage in injury-prone activities as they return home in the afternoons. Sometimes also games, fetching of water, and other home activities were done in the evenings, making this period also prone to injury. Weekends were less prone to injuries as adolescents tended to be confined at home assisting parents or engaged in less injury-prone, religious activities. Some researchers reported a higher occurrence of injuries during late afternoons and early evenings.\[[@ref21][@ref26][@ref27]\]

CONCLUSION {#sec1-5}
==========

The study indicated relatively high injury prevalence among the respondents. It highlighted the need to pay particular attention to injuries resulting from collision, falls, and sharp objects, which were the three top mechanisms of injuries according to this study. Interventions should focus, among other targets, streets / roads, sport arenas, and school compounds, with the aim of reducing injury-prone factors in these areas.
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